Utilization of psychotropic medications among the elderly has garnered attention due to concerns about safety and degree of efficacy, but may be used differently across regions.
INTRODUCTION
Antipsychotics are a drug class used to manage psychosis. Antipsychotics are also prescribed to older adults for the management of behavioural and psychological symptoms of dementia (BPSD) and insomnia. (1) Use for these indications is considered off-label in Canada, with the exception of risperidone, which is indicated for severe BPSD in Alzheimer's dementia. (2) High rates of use amongst older adults is concerning, given the potential for harm associated with antipsychotic use, particularly for frail elderly patients. (3) Benzodiazepines and trazodone may be prescribed as antipsychotic alternatives among older adults for a variety of indications. (4, 5) Benzodiazepine use among older adults, categorized as potentially inappropriate in guidelines, (6, 7) is also a concern due to potential harms including falls, daytime sedation, and cognitive impairment. (8) (9) (10) Less is known regarding the safety of trazodone, though no benefit over placebo has been shown in clinical trials studying the treatment of BPSD, (11, 12) and limited benefit for treating sleep disturbances in older adults was found in one short-term trial. (13) All of these medications have indications for use other than BPSD and insomnia, including schizophrenia and psychotic disorders for antipsychotics, anxiety disorders for benzodiazepines, and depression for trazodone. However, given the relative risks and benefits of these medications, particular consideration is recommended when prescribing these medications for older adults. (14) Use among older adults for indications including BPSD and insomnia continues to grow, as suggested by a number of studies in both community and long-term care settings. (15) (16) (17) Recently, the Choosing Wisely campaign identified both benzodiazepines and antipsychotics as medications to use judiciously for older adults regardless of indication. (18) However, numerous factors drive drug utilization, including reimbursement policies and local clinical practices. There are limited data comparing the national and interprovincial differences in the rates of antipsychotic, benzodiazepine, and trazodone use. The objective of this study was to describe the interprovincial variation in dispensing rates of these drugs in older Canadians.
METHODS
We conducted a population-based, cross-sectional study of all antipsychotic, benzodiazepine, and trazodone prescriptions dispensed by Canadian retail pharmacies to individuals 65 years of age or older from January 1 to December 31, 2013. Trazodone was included as an individual medication due to its frequent use in practice for the treatment of BPSD and insomnia, as observed by the co-authors with clinical practice experience, while additional psychotropic medications were excluded due to their limited use for these indications.
Data Sources
IQVIA GPM dataset was used for all analyses. The source of information supporting this dataset is the IQVIA retail prescription database, which contains prescription transactions from Canadian pharmacies for all dispensed products. At the national level, more than 78% of all prescriptions dispensed are captured by a panel composed of approximately 6,000 pharmacies. Monthly prescription estimates are created using IQVIA patented geospatial projection methodology. The survey design yields a sampling error of approximately 3% for the psychotherapeutics class at the national level. Provincially, the sampling error can reach slightly higher levels, although it usually does not exceed 5% to 10% in the vast majority of cases (IQVIA, personal communication, February 12, 2016) . The number of prescriptions and units (i.e., tablets) dispensed for study drugs were reported monthly, and stratified by drug and province. This data source includes aggregate prescription volumes from all payers, both public and private. All antipsychotics and benzodiazepines included in the analyses are listed in Table 1 . No restrictions were made regarding medication formulation.
Statistical Analyses
We calculated the rate of units dispensed per 100 seniors for each drug in 2013 by province and nationally. As a sensitivity analysis, the prescription dispensing rate per 1,000 seniors was calculated to determine whether trends observed remained consistent. The rate of units dispensed was selected for primary analyses over prescription dispensing rate as provincial differences in regulations on the allowable amount of drug dispensed per prescription was more likely to bias results than the availability of medication doses on the unit dispensing rate (e.g., clonazepam in New Brunswick is available beginning at 0.25 mg, while coverage in Saskatchewan begins at 0.5 mg). Despite the differing availability of doses of specific medications, this availability may vary from drug to drug, which is why we approached this analysis on a drug class level. All rates were age-standardized using population estimates stratified by province for the year 2013 obtained from the Statistics Canada CANSIM database. (19) We used the Extreme Studentized Deviate (ESD) methods to determine if any value varied from the national average. A z-score greater than 1 was flagged as variation from the national average. We used SAS software version 9.4 (20) to conduct data cleaning and Microsoft Excel (2010) for analyses.
RESULTS

Antipsychotics
Nationally, a total of 1.4 billion units of antipsychotics were dispensed in 2013, at a rate of 26,210 units per 100 persons. We observed a greater than 1.5-fold difference in antipsychotics dispensing between the provinces with the highest rate occurring in New Brunswick (35,375 units per 100 persons) and lowest in Newfoundland & Labrador (20,974 units per 100 persons) (see Table 2 ). Provinces with dispensing rates above the national rate included Alberta, Saskatchewan, Quebec, New Brunswick, and Prince Edward Island.
Benzodiazepines
In 2013, 1.3 billion units of benzodiazepines were dispensed across Canada, at a rate of 24,257 units per 100 persons. In general, provinces in eastern Canada (New Brunswick, Prince 
Trazodone
Nationally, 404.6 million trazodone units were dispensed in 2013, at a rate of 7,519 units per 100. Nova Scotia had the highest trazodone unit dispensing rate (9,164 per 100) which was over three times higher than the rate in Newfoundland & Labrador, the province with the lowest rate (2,968 per 100 persons). There was no consistent geographic pattern in trazodone prescribing, with British Columbia, Alberta, Ontario, and Nova Scotia having dispensing rates above the national average (Table 1) .
Sensitivity Analysis
When the rate of total prescriptions dispensed was assessed, the results mostly remained consistent, though there was more variability between the provinces (Figure 1 ). For some provinces, the total number of prescriptions dispensed was much higher relative to the rates of other provinces and the trend observed from unit dispensing, indicating the prescription dispensing rate may overestimate psychotropic utilization in some provinces, as fewer units were dispensed per prescription.
DISCUSSION
In this descriptive cross-sectional study, we observed variation in the patterns of psychotropic medication dispensing among older Canadian adults. Prescription dispensing rates for each of the psychotropics studied varied across provinces, and a geographic trend emerged for antipsychotics and benzodiazepines. Specifically, western provinces, save for Manitoba, dispensed more antipsychotics than benzodiazepines, while eastern provinces dispensed more benzodiazepines than antipsychotics. Additionally, New Brunswick had the highest unit dispensing rate for both antipsychotics and benzodiazepines, and all provinces included in the analysis dispensed at least one of the classes at a higher rate than the national unit dispensing rate. Geographic clustering of prescription utilization trends presents a novel finding of potentially differing regional prescribing. Access to these drug classes through public drug programs is generally similar across most provinces, based on a search of relevant formularies, and utilization differences are likely driven by factors unrelated to formulary listing. There are a number of potential hypotheses that can explain this trend of differing utilization rates observed across the provinces, such as access to specialized care, prescribing habits, and prescriber training. (21) Strategic initiatives targeting reductions in the use of antipsychotics and benzodiazepines in certain provinces have begun, but their impact is unknown. For example, in western provinces, the provincial governments have specifically targeted antipsychotics as a problem area since early in the study period, though in residential care most specifically. (22, 23) Some western provinces, such as Alberta, now have much stricter policies around the prescribing of antipsychotics, mandating monthly clinical reviews for their continued use in some instances. (24) Other provinces had existing initiatives focused on optimizing prescribing practices, such as academic detailing in Saskatchewan, from before the study period. Notably, since 2013, many initiatives at the international (e.g., Choosing Wisely Campaign, deprescribing guidelines for both antipsychotics and benzodiazepines), national (e.g., widespread national media attention, continued reporting of CIHI indicators for antipsychotics), and provincial levels (e.g., Appropriate Use of Antipsychotics Collaborative, (25) academic detailing programs in Nova Scotia and Ontario (26) ) have been undertaken to understand and address potentially inappropriate prescribing of both antipsychotics and benzodiazepines. (27) It is hoped that the impact of these will be detectable through future studies of psychotropic utilization. There are other possibilities for differences in prescribing rates of specific classes that may not be attributable to availability of other agents. For example, in the case of benzodiazepines, it is possible that differing availability of Z-drugs explains the trends in use of traditional benzodiazepines. Importantly, the data used in this study contain prescriptions dispensed to patients living both in the community and in long-term care settings. Patterns and indications of use vary between the two settings. (14) Previous work has shown that the prevalence of these medications is substantially higher in those living in long-term care settings, but the number of users is higher in those living in the community. Much of the literature on use of medications in this population has been conducted on the long-term care population; (28, 29) further work is needed to better understand indications of use and the optimal use of these medications among community-dwelling older Canadians
Our study is subject to limitations that warrant discussion. First, the IQVIA data source only includes aggregate prescription volumes without clinical information such as associated indications (i.e., for BPDS or insomnia, vs. mental health), patient information (i.e., age, sex), or location of dispensation (i.e., long-term care or community), precluding analysis of prescribing appropriateness or the effectiveness of interventions targeted at specific settings. Additionally, the sampling error of this data source can reach slightly higher levels, although it usually does not exceed 5% to 10% in the vast majority of cases (IQVIA, personal communication, February 12, 2016) . Arguably, other antidepressant medications with sedating profiles, including mirtazapine or doxepin, may also be used as alternatives for management of insomnia, but were not included in this study. Lastly, this data source does not contain information from the Canadian territories. Despite these limitations, our study possesses strengths. The data represent drug dispensing volumes from most Canadian jurisdictions, with data extrapolated to represent the entire Canadian population. Furthermore, we are able to capture prescriptions paid for by any means (i.e., public payer, private insurance or cash payment). The data source also provides prescription dispensing data from pharmacies, which ensures that it does not inappropriately include in the estimates those prescriptions recommended by physicians, but not filled. Prescription and unit counts have been shown to be a good estimator of utilization, (14) though we cannot confirm that all prescriptions and units dispensed have been consumed by patients.
CONCLUSION
Regional variation in antipsychotic, benzodiazepine, and trazodone use among older adults in Canada was observed. This study serves as the first step in characterizing these differences, and future work is needed to determine the reasoning for the geographic preference for antipsychotics or benzodiazepines in the east versus west of Canada. These insights will help inform development of region-specific strategies to optimize prescribing of psychotropic medications in the elderly.
